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Abstract

Since the birth of strategic airlift during World War 11, the major measurements of
airlift effectiveness have been based on tonnage delivered. As our nation’s requirements
expanded and airlift capabilities improved, these measurements evolved from tonnage per
month, tonnage per day, ton-miles per month, ton-miles per day, million ton-miles
(MTM), and finally settled on million ton-miles per day (MTM/d). While “getting there
the fastest with the mostest” was a good paradigm for the Cold War, the international
environment has greatly changed since the demise of the Soviet Union and we now need
a paradigm based on getting the “right stuff” to the “right place, at the right time.” In this
paper, two case studies are studied to determine how and why the airlift community
centered on tonnage delivered as the primary measurement of strategic airlift
effectiveness. The premise is that the “Hump” operation during World War Il and the
Berlin crisis shortly after the war not only proved the efficacy of airlift, but also firmly
seated the use of tonnage delivered as the primary metric through today. But as the Air
Force is increasingly called upon to support national security objectives in the post-Cold
War world, as the Air Force moves towards an expeditionary posture, and as airlift
capabilities and requirements continue to expand, we need a better way to measure airlift
effectiveness. The purpose of this paper is to present an alternative methodology than
just tonnage delivered to evaluate airlift’s effectiveness. This methodology uses a

system-of-systems approach to compare airlift capabilities to actual scenario
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requirements—an area where the current overall metric, MTM/d, is severely deficient.
The flexibility of this new methodology provides the user with a way to evaluate airlift
effectiveness for current situations, planned scenarios, and future airlift proposals.
Ultimately, the hope is this paper will stimulate others to rethink how airlift is evaluated
and to provoke change. Research was conducted using primary and secondary sources to
include personal interviews, staff packages, white papers, staff studies, USAF Science
Advisory Board reports, major command and higher headquarters briefings, the library,

and the internet.
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Chapter 1

Introduction

In general, whoever occupies the battleground first and awaits the enemy

will be at ease; whoever occupies the battleground afterward and must
race to the conflict will be fatigued.

[0 Sun-tzu

The Art of War, ¢. 500 B.C.

Getting thar fustest with the mostest.

0 Nathan Bedford Forest
Confederate General, c. 1864

The United States Air Force (USAF) needs an alternative methodology to evaluate
the effectiveness of airlift. Since airlift was first used as a viable force enabler in World
War 11, the overarching metrics for measuring airlift effectiveness have been based on the
movement of the maximum amount of cargo in the shortest time period. This
methodology is primarily based on getting there the “fastest with the mostest.” Since the
end of the Cold War, and with the Air Force adopting an expeditionary force structure,
we need to change to a methodology based on getting there with the “right stuff, right

place, at the right time.”

The End of the Cold War and the EAF

During the Cold War, the U.S. relied heavily on robust forward basing, extensive

infrastructure, and a large military to thwart global aggression. But since the end of the



Cold War, the USAF has reduced its active-duty force by 36 percent and its overseas
basing by 60 percent—while Air Force deployments have increased four-fold.

Admittedly, while the world is now relatively safe from nuclear armageddon, it has
also become more complicated. US national security has shifted from the main goal of
thwarting communism to the multiple goals of promoting worldwide democracy,
enhancing global security and peace, expanding global economy, and countering the
proliferation of weapons of mass destruction.? As events since the end of the Cold War
have shown (e.g. Haiti, Somalia, Bosnia, and Kosovo), the US has increasingly become
involved with a myriad of global issues in a way that would not have been feasible before
the demise of the Soviet Union.

As just one instrument of American power (the others being diplomacy, economics,
and information), the military likewise must change. To support US national security
strategy, our national military strategy has adopted the objectives of Shape, Respond, and
Prepare Now. Building on the premise that America will remain globally engaged to
create conditions favorable to US interests and to enhance global security, the military
will help Shape the international environment through deterrence, peacetime engagement
activities, and active participation in leadership alliances. To do this, it must be prepared
to Respond to a spectrum of crises ranging from humanitarian assistance to major theater
war. But since the world today is unstable and uncertain, the US armed services must
Prepare Now to ensure they maintain the military superiority necessary to empower our
global leadership.®> As just one component of the DOD, the USAF must also change if it

IS going to meet our national and military security objectives.



No longer can the USAF rely on forward basing, extensive support infrastructure,
and large pools of personnel to accomplish its mission. But despite an active duty force
that has been greatly reduced since early 1990, Air Force deployments have drastically
increased. As of early 1998, the USAF had over 14,000 people deployed overseas to
conduct operations in Saudi Arabia, Kuwait, Bahrain, Diego Garcia, Vicenzia, Tuzla,
Tazar, and Korea.*

To meet the challenges posed by the international environment and to meet the
demands of our national security policy, the USAF has decided to take an expeditionary
approach. The Expeditionary Air Force (EAF) is an innovative vision for how to
organize, train, and equip the USAF. It will create an environment and mindset that
capitalizes on the unique characteristics of aerospace power: speed, range, flexibility, and
precision.’

While the EAF is the vision, the Air Expeditionary Force (AEF) is the tool to make it
a reality.® AEFs will be tailored packages of air and space forces assembled to meet the
needs of the National Command Authority (NCA) and theater commanders-in-chief
(CINCs).” AEFs will provide rapid and responsive aerospace power that can meet the
full spectrum of conflict ranging from humanitarian relief missions to joint or combined
combat operations.® They will have the smallest possible forward footprint, will only
deploy those resources absolutely necessary to accomplish the mission, and will “reach
back” to the United States to obtain information, additional personnel, weaponry,
supplies, and ammunition when needed.

The requirement to rapidly deploy anywhere at anytime in response to global crisis

dictates a heavy dependency on strategic airlift. The USAF recognizes the criticality of



limited strategic airlift assets and hence has adopted a strategy of “light, lean, and lethal”
to minimize the amount of personnel and equipment that must be forward-deployed.’

Since there will be little forward infrastructure from which AEFs can operate, they
must be able to function from austere locations.”® And since access to austere locations
by land may be difficult, the dependency on strategic airlift is greater.

When you combine rapid global mobility, small forward footprint, “reach back”, and
austere locations, the result is an AEF that is unable to perform its mission unless
strategic airlift is responsive, flexible, effective, and efficient. One way to help the USAF
determine if airlift is meeting its requirements and to facilitate the planning for future

airlift is to develop a better methodology to measure airlift effectiveness.

Measuring Strategic Airlift Effectiveness

Since World War I, the overarching metric for evaluating airlift effectiveness has
been based on “getting there the fastest with the mostest.” These metrics were expressed
in terms of tons per month, tons per day, million ton-miles flown, and finally, million
ton-miles per day. While these forms of measurement were adequate before and during
the Cold War, they have limited application today.

Previous metrics revealed only part of the story—a story much better told through
the use of a better methodology. There are so many other factors than tonnage delivered
that are critical to the success of the airlift mission. For example, the required minimum
cargo delivery per day during the Berlin Airlift was 4,500 tons. While this was the
overall objective, there were numerous other factors that greatly affected this operation.
The number of runways available, the ability to expeditiously onload and offload the

aircraft, the capacity of the aircraft used, the amount of ramp space available and so on



were all areas of great concern. A disruption in any of these areas would have impaired
the ability to support over two million people during the Berlin crisis.

Illustration by example of the inadequacy of tonnage per day as the sole metric may
help illuminate the problem. During the Berlin Airlift, it took over 330 cargo airplanes to
get the job done—but some have argued the C-5 Galaxy (if it had existed) could have
done it with only 11 aircraft.* But, while the C-5 could have accomplished the airlift
with fewer aircraft and sorties, the runways, taxiways, and ramps in Germany would not
have supported the colossal Galaxy.*?

The same problems with ramp congestion and airfields that cannot support heavy
aircraft are still prevalent today. There are thousands of airfields around the world that
still cannot accommodate the C-5. As shown in the above example, using tonnage per
day as the primary measurement of airlift effectiveness can be misleading. What is
needed is a methodology that combines what is required of airlift with what airlift is
capable of doing. The point is that in today’s world, there are many other factors other
than tonnage airlifted that must be considered. Some of these factors include the amount
of ramp and runway space available, minimum ground time permitted, the range to the
destination, how fast it needs to get there, and whether outsize or oversize cargo needs to
be delivered. If the Air Force continues to use the current metric of million ton-miles per
day (MTM/d) as the primary measure of strategic airlift effectiveness, we will continue to
inadequately portray current airlift capabilities, will improperly identify shortfalls, and
will constrain our ability to evaluate future airlift proposals.

But how did the U.S. end up with a measurement of strategic airlift effectiveness that

relied on “getting there the fastest with the mostest?” | propose that the “Hump”



operation during World War 1l and the Berlin Airlift only three years after the end of the
war solidified this concept in the minds of strategists, analysts, and senior leadership for
the next fifty years. In fact, this mindset is still prevalent today with the use of MTM/d as
the overall measure of strategic airlift effectiveness.

In this paper, we will look at the birth of strategic airlift and how it was used during
the “Hump” operation and the Berlin Airlift. This provides the historical reference for
how metrics were first used to measure the effectiveness of airlift. From there, we will
briefly trace the evolution of strategic airlift metrics from tons per month to today’s
million ton-miles per day. A new methodology for evaluating airlift effectiveness, the air
mobility evaluation process (AMEP), will then be introduced followed by a
demonstration of how the AMEP can be used for a major theater war scenario. Finally,
we will briefly explore how the AMEP can be applied to other scenarios and to evaluate
future airlift proposals.

If this paper is successful, then the following questions will be satisfactorily
answered: “In the post Cold War world with the USAF moving towards an expeditionary
force structure, are the current strategic airlift measures of effectiveness adequate?” “Is
there a more accurate and illustrative methodology that can be used?” “How can this
new methodology be applied to actual scenarios, planned conflicts, and future airlift

proposals?”

Scope and Limitations

This paper is not an advocacy piece on airlift. Promotion of airlift importance is used
to highlight the seriousness of this topic. As US military presence continues to be less

forward-based and as we transition to an EAF, the dependency upon airlift for force



projection becomes even greater. With this dependency comes a great responsibility for
senior leaders, planners, and analysts alike to use the right methodology and the
appropriate metrics to evaluate strategic airlift effectiveness both now and in the future.

Case studies of the “Hump” operation and the Berlin Airlift are not comprehensively
examined. While care is given to describe each of these events in some detail, this is
done to clarify the contextual elements surrounding each situation, which in turn helps
explain why certain metrics were used. For a comprehensive study of those events, the
reader must turn to other works.

The utility sought in this paper is in the methodology used to aggregate airlift metrics
into an overall mobility value. This mobility value can be used to evaluate the
effectiveness of one airlifter or several different types of airlift aircraft for a current
operation, or forecast the effectiveness for a future operation. The strength behind this
methodology lies in its direct relationship to the scenario under evaluation. Weighting
permits a relative application of emphasis on those metrics that are more important than
other ones. If this new methodology helps decision makers, staff officers, planners, and
analysts better evaluate current airlift effectiveness and potential future airlift options,
then this paper has accomplished its objective.

A couple words on terminology. For this paper, strategic and intertheater airlift are
both used to describe missions that depart a continental United States (CONUS) aerial
port of embarkation (APOE) or a theater main operating base (MOB), traverse
intercontinental distances, and then land at an overseas aerial port of debarkation (APOD)
or another theater MOB. Intratheater (or theater) airlift applies to missions that depart

and land in the same theater—although some also call this tactical airlift. For this paper,



tactical airlift pertains to missions such as airland, airdrop, or other delivery techniques

that directly support tactical operations and the accomplishment of tactical objectives.
Notes
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? Briefing by Lt Col Barry Coble.
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of cargo versus the C-5 with its 116-ton payload, it initially makes sense that larger
aircraft are better. While the argument that aircraft with greater payload capacity equates
to fewer airplanes and sorties, less aircrew, less maintenance, and quicker delivery is
persuasive, it overlooks other factors that can greatly impact an operation. Aircraft
ground maneuverability, aircraft utilization rate, and the requirement to operate on
airfields with short runways, sparse ramp space, and with limited or no support
equipment can be as important, or sometimes more important, than just tonnage
delivered. Boeing’s argument also demonstrates the opinion of early airlift thinkers
towards airplanes that were larger, faster, and could haul more cargo over greater
distances. While this thinking may have been acceptable during the Cold War, it is not as
applicable for an Air Force that continues to withdraw from overseas locations, reduces
its infrastructure, and must operate on austere airfields. Boeing, Berlin Airlift—Then and
Now (Seattle: Military Airplane Division, 1965).

2 The C-5 requires heavily stressed runways for landing, wide taxiways, and
expansive ramp space. Of the 3 Berlin airfields available, only one (Gatow) had a
concrete runway (the others used pierced steel planking or crushed brick) and even this
runway would have quickly deteriorated if heavy aircraft were used. One could argue
that the airfields could have been upgraded if larger aircraft were available. But, this
ignores the issue that today there is a premium placed on aircraft that can operate on
small austere airfields which are not normally stressed to support such heavy aircraft as
the C-5. For more information on airfield facilities used during the Berlin Airlift, see “A
Special Study of Operation Vittles,” Aviation Operations Magazine, vol. 2, no. 5. April
1949, 53-68.



Chapter 2

The Eve of Strategic Airlift

The value of military history. . .the student can discover, not only the
sequence of past events, but their tendencies, and, above all, the probable
direction of these tendencies in the future. We do not want drama; we
want truth. We require not merely a chronology of past events, but means
of analysing their tendencies—means of dissecting the corpse of war, so
that we may understand its mysterious machinery.

O Colonel J.F.C. Fuller

To understand how transport aircraft were used during the “Hump” operation and the
Berlin crisis, we need to briefly review the state of airlift at the beginning of World War
.

The Army Air Force (AAF) fought the Second World War primarily with aircraft
that were either in production or under development prior to US entry into the war.*
This is not too surprising since it can take a lot of time to develop an aircraft from
conception to production.® Fortunately for the Allies, US airpower debates during the
years before 7 December 1941 did result in the development, production, and
employment of various variants of bombers, fighters, and observation aircraft for use in
World War 1I. Unfortunately, competing service doctrine, emphasis on the combat arms,
limited resources, and an undeveloped vision for airlift’s use in warfare resulted in little

in the way of specialized military transport aircraft before the war.'®
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Early Commercial Transport Aircraft

Even though the development of transport aircraft strictly for military use before the
Second World War was neglected, there was a fairly robust commercial airline industry
that had several aircraft suitable for the military. Building upon advances in aircraft
technology since the First World War, the commercial airline communities in Europe and
America set out to profitably carry personnel from one place to another. In 1918, the
Germans established a modest Berlin-Weimar and Paris-Brussels airline service, and by
1920, the British and French were routinely flying a London-Paris route. While initially
a fairly small operation (the British and French each averaged 10,000 passengers per year
from 1920 to 1924), the ability to expeditiously fly passengers from one place to another
showed much promise.” In America, the Army Signal Corps inaugurated the first U.S.
airmail service in May 1918 with the delivery of four sacks of mail from New York City
to Washington D.C. in 3 hours and 20 minutes. Several other nations also instituted an
airmail service.™®

Most of the early aircraft used in Europe for transportation were derived from
bombers developed during the First World War. The aircraft typically were either
biplanes or monoplanes with plywood wings and had one or two engines—although the
Germans had already developed an all-metal aircraft that was more durable than the
wood and fabric airplanes. These early aircraft only carried four to twelve passengers,
cruised from 70 to 105 mph, and could only fly 200 to 500 miles.*®

While there was little governmental effort to develop dedicated military aircraft for
transport use, emerging commercial airlines in Europe and America received varying

levels of subsidy. It was this governmental subsidy that enabled the airlines to remain
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solvent until profits from carrying passengers could be realized. For example, in 1928
the French airlines obtained only 10.6 percent of their income from commercial activities
with the rest coming from other subsidies—of which 7 percent was through mail
service.’’ To meet the growing demands of passenger travel, the commercial airlines also
established a more robust infrastructure by building more airfields, setting up additional
en route and local navigational aids, and erecting meteorological outposts.*

As public transportation via airline travel grew, the commercial airline industry
wanted aircraft with greater range, capacity, speed, and reliability. In the mid-1920s, the
trimotor airplane was introduced which was safer than the single or twin-engine models
since it could still remain airborne after losing an engine. By 1928, transport aircraft
were carrying up to 18 passengers, cruising at 120 mph, and routinely flying 500 miles.?
By the 1930s, US air passenger and mail service covered much of the American continent
and the commercial aviation industry was starting to traverse the Atlantic and Pacific
oceans.?®

In 1931, American public antipathy with wood-and-fabric airliners and disdain over
the Fokker trimotor design that crashed and killed Knute Rockne (of Notre Dame
University fame) forced the U.S. airlines to pursue other aircraft. By this time, advances
in aeronautical engineering techniques and state-of-the-art engines permitted the

development of several transport aircraft suitable for military use.?*

Early U.S. Airlift Aircraft

As noted, it was largely due to the commercial industry that airlift was available
when the war started. When the US entered World War II, the only four-engine

transports available were the modified B-24 Liberator bombers (designated the C-87), the
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Boeing C-75 Stratoliner, and two types of seaplanes; all of which were only present in
small numbers.® To meet the expanding requirements for airlift, the Air Transport
Command (ATC) used modified commercial transports and contracted with the civilian
aviation industry.?

To help fulfill requirements for air transport, the military turned to the twin-engine
Douglas DC-3.” The DC-3 made its maiden flight on 17 December 1935, and by the
time the AAF had acquired a military variant in 1941, the DC-3 was already in full
production and extensive use by the commercial aviation industry.”® Throughout the war,
three military versions of the DC-3 (C-47 Skytrain, C-53 Skytrooper, and the C-84) saw
extensive service with ATC. The C-47 Skytrain (Dakota to the British, R4D to the US
Navy) quickly became the backbone of the AAF’s air transport service.”® The C-47
could cruise at 150 mph and transport a maximum of 27 troops or 3.8 tons around 1,500
miles and had a large port-side door on some variants that facilitated the loading of bulky
cargo items.®® During the war, the C-47 performed such missions as cargo hauling, troop
transport, airdrop, rescue, reconnaissance, glider towing, navigator training, air
evacuation, and special operations.®* At the peak of military operations in August 1945,
ATC had 3,090 transports of which over 40 percent were DC-3s.%? Before the war was
over, the AAF accepted more than 10,000 DC-3 variants (nearly half of the transport
planes received between 1940 and 1945) and continued to serve the US in many ways for
the next thirty years.*®

ATC also procured the twin-engine Curtiss-Wright C-46 Commando for airlift
purposes. The C-46 cruised over 170 mph and could carry a combat load over 10,000

pounds (or 50 combat troops or 22 litter patients) around 1,200 miles.** Originally
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designed as a 36-passenger commercial transport, the unproven C-46 had several
engineering difficulties that prevented extensive use before 1944.*  While the
Commando had greater payload and speed than the early C-47 models, it was
temperamental to fly and its instability at slow airspeed made it unsuitable for the airdrop
mission. Narrow center-of-gravity tolerances required careful distribution of cargo which
in turn extended time required to load the aircraft.®*® While initially getting a bad
reputation, design changes and operational experience helped resolve many of the engine
and maintenance problems and the Commando became one of the workhorses for ATC.*
By 1943, there were 247 C-46s in ATC service, and by the end of the war, a total of
3,144 were accepted for military use.®® The C-46 served in every theater during the war
and was used extensively during the “Hump” operation in Asia.

Another military aircraft utilizing a civilian design was the C-54 Skymaster. Based
on the Douglas DC-4, the Skymaster proved to be one of the finest long-range transports
designed to date.*® It had four engines, could cruise around 170 mph while carrying
approximately 20,000 pounds of cargo on short-hop missions.*® The maximum range
under ideal conditions was over 2,500 miles.** Early models of the C-54 could carry only
twenty-one passengers, but later stretched versions could haul between forty and eighty
people. Unlike the C-46 and C-47 tail draggers, the C-54 had a tricycle landing gear that
gave it a horizontal cargo deck that greatly eased the loading of cargo and personnel. The
C-54 also had an oversized cargo door that permitted the loading of some trucks and
road-building equipment.*>  While not available in large numbers until 1944, the AAF
accepted more than 1,000 Skymasters before the end of the war and it remained in US

service until 1973.%
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Another airlifter introduced toward the end of the war was the Lockheed C-69
Constellation. Unlike previous airlifters, the C-69 was a large pressurized aircraft that
could fly at higher altitudes to avoid many of the weather problems encountered below
25,000 feet. The Constellation cruised at 300 mph, and could carry more than 32,000
thousand pounds, or 64 passengers, nearly 2,500 miles. While military versions of the C-
69 saw limited service (only 22 were produced for the AAF) in the war, they did provide
promise for larger, faster, and more capable airlifters in the future.**

While other US airlifters were available, many were simply modified bombers. For
example, the C-87 Liberator was a B-24 altered for transport use and could carry only 20
people or 3 to 5 tons.** It had four engines, a top speed of 300 mph, and a range of
around three thousand miles.* Due to center-of-gravity problems and limited carrying
capacity, the C-87 was replaced by the C-54 and was almost entirely phased out of the

service by 1947.%

Civilian Contract Airlift

Early in the war, the AAF did not have enough men or equipment to fulfill the
rapidly expanding airlift mission. Predating the Civil Reserve Air Fleet (CRAF)
agreement by over ten years, ATC contracted domestic air carriers to make up the
difference.® In 1941, almost all US commercial carriers were involved in the war effort.
The original agreements allowed the US government to purchase the airlines’ aircraft and
then operate them using civilian pilots and support personnel. In 1942, almost 88 percent
of the transport work performed by ATC was done under contract with the civil air
carriers. By early 1943, the War Department had switched to an “on-call” service. This

allowed the military to ask the civilian carriers to do most any task that they were capable
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of performing without spelling it out by contract. But as the AAF fleet of transports
expanded, they became less reliant on commercial contracts. For example, in 1943 the
amount of airlift performed by civilian contracts was approximately 68 percent, but by
the end of 1944 it had fallen to 33 percent. At the end of the war, military aircraft were
performing all but 19 percent of the air transport missions.*

Moving to a completely militarized air transport service greatly improved airlift’s
flexibility and responsiveness. It permitted the AAF to allocate people and aircraft as
needed, enabled the establishment of an integrated command, control, and
communication system, and allowed standardization of aircraft types, training, and
maintenance.>

As we have seen in this chapter, military airlift was in its infancy at the start of
World War 1I. But a combination of government subsidies and a foresighted commercial
airline industry ensured that airlift was available when needed for the war. The
commercial industry had made great strides in creating transport aircraft that could haul
cargo over intercontinental distances in a timely fashion. As the war ensued, advances in
technology and increased emphasis on airlift enabled the range, payload, and speed of
transport aircraft to be improved further.

Air Marshal Tony Mason asserts that by the end of World War 1, “all subsequent
roles of air power had either been established or attempted.”™! But where the Great War
was the catalyst for the development of strategy, doctrine, and tactics for the use of
combat aircraft, it really took World War 11 to prove the efficacy of airlift. The campaign
that really drove home the importance of transport aircraft was the “Hump” operation in

the Far East during Second World War.
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Chapter 3

The “Hump” Operation, 1942-1945

The major significance, for the future, of all air operations in CBI [China-
Berma-India theater] was the development of air transport operations.
During the first year of the war, the magnitude to which air transport
operations could be developed was not appreciated. However, the terrain
of Burma and China and the absence of land lines of communication
forced all agencies in the theater to turn to the airplane—initially as an
afterthought and an emergency last-chance measure. The inherent
flexibility of air power permitted it, without adequate preplanning, to meet
the exigencies of the various situations. Air transport operations
expanded beyond the wildest prediction of 1942—expanded because it was
the one agency which could succeed.

[1 USSBS*

The most extensive aerial supply effort accomplished during World War Il was the
“Hump” operation in the China-Burma-India (CBI) theater (map at Appendix A). Unlike
other theaters that could depend on land and sea delivery of people and supplies, the
Chinese and American forces depended on the delivery of “every vehicle, every gallon of

fuel, every weapon, every round of ammunition, every typewriter, every ream of paper”

by air from India.>®

When the Japanese first invaded China in 1937, the Chinese employed a scorched-
earth strategy of trading territory for time while simultaneously asking the West for
military aid. Since the Chinese were keeping over one million Japanese soldiers tied

down and the Allies wanted theater airfields for future air raids against Japan, the US
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provided lend-lease supplies and sent the American Volunteer Group (Flying Tigers).>
To crush Chinese opposition and stop Allied support, the Japanese severed all major land
routes within Burma in early 1942. Since Japan already controlled the Chinese Pacific
coast, this effectively isolated China from the rest of the world.>*®> When the China
National Aviation Company (CNAC) was unable to keep the Allied forces supplied, the
AAF’s Tenth Air Force, headquartered in India, took control of the operation in April
1942.%°

In the first two months, the Tenth Air Force airlifted 196 tons of cargo and CNAC
delivered an additional 112 tons.”” By late 1942, CNAC and the Tenth together were
hauling around 1,000 tons per month which was not enough.® Not enough aircraft and
personnel combined with poor theater living conditions, inadequate maintenance
facilities, treacherous terrain, no en route navigational aids, poor aircrew training, and
interference from Japanese fighters made flying the four-hour-long, 550-mile route
difficult at best.>® Hazardous weather along the route was a major concern and a frequent
cause of aircraft accidents.®® One can imagine the aircrew’s consternation when they had
to fly aircraft that were frequently overloaded and under-powered over 14,000 to 15,000
foot-high mountains in severe weather conditions. Notable World War Il historians
Wesley Craven and James Cate called the air route one of unsurpassed “danger and
difficulty.”®"

In early 1943, Generalissimo Chiang Kai-shek asked the US to increase the monthly
delivery rate to 10,000 tons.®” While somewnhat skeptical of the Chiang Kai-shek’s
demands, the AAF realized that increasing tonnage would permit the Allies to continue

the fight in China and facilitate an accelerated offensive against Japan.>® After President
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Roosevelt agreed to the Generalissimo’s demand, the AAF reevaluated the situation and
decided ATC was better qualified and organized to handle the air transportation.** On 1
December 1942, the Tenth Air Force transferred control of the airlift to ATC’s India-
China Wing.®®

The combined effects of specialized airlift knowledge, a more adept organization,
greater AAF support, more personnel and aircraft, better aircrew training, more airfields,
improved maintenance, more aggressive search and rescue, and a comprehensive safety
program enabled ATC to reach the ten-thousand-ton goal by 26 December 1943.° By
the end of that same month, 12,590 tons were delivered. The tonnage delivered per
month steadily increased so that in August and October of 1944, over 23,000 tons and
nearly 25,000 tons were delivered respectively.”” By November the amount had
increased to almost 35,000 tons. In January 1945, the Hump airlift delivered over 44,000
tons and in the last month of the war, over 71,000 tons were delivered.?®

Airlift in the “Hump” operation sustained Chinese and American forces for over
three years during World War 1I. It helped repel Imperial Japanese aggression and
preserved a base of operations from which American bombers could attack enemy
shipping, vital enemy industrial installations in eastern China, and even the homeland of
Japan itself.®® It also helped tie down over a million Imperial Army troops that could
have been used elsewhere. It demonstrated the viability of using large-scale airlift to
deliver troops and cargo over vast distances and the feasibility of supplying friendly
troops almost completely by the air.”® As Craven and Cate put it, ATC’s “crowded

airways to China were the proving ground, if not the birthplace, of mass strategic airlift.
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Here the AAF demonstrated conclusively that a vast quantity of cargo could be delivered
by air, even under the most unfavorable conditions.”"*

Between 1942 and 1945, 81 percent of all supplies into China were delivered via the
“Hump.” Aircrews flew over 167,000 missions and delivered nearly 740,000 tons of war
material to keep China in the war against Japan.”> Of that amount, 75 percent was
delivered in the last year of the war, which included the movement of entire armies from
India and Burma to the battlefronts in China.”

General Tunner ("Hump" commander during the last year of the effort) had this to
say about the airlift effort:"*

Never in the history of transportation had any community been supplied
such a large proportion of its needs by air. No other air operation, civilian
or military, had ever before even attempted to keep its fleet in continuous
operation around the clock, in all seasons, and in all weathers. And our

cargo was varied to say the least—from V-mail to mules to machinery.
The age of air transportation was born right there on the Hump.

The Metrics Used

As shown above, the primary objective of the “Hump” was the maximum amount of
tonnage delivered in the shortest time possible. The overall measurement of airlift
effectiveness was tonnage per month. This is not too surprising since tons per month was
relatively easy to measure, simple to display on graphs and charts, and conducive to
comparison with other months to discern how the operation was going. It was an obvious
measure of effectiveness that was simple to explain to senior military and civilian
leadership—an important consideration when trying to describe how well (or not) the

operation was going.
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But tons per month did not tell the whole story. Since aircraft payloads were
relatively small, a mechanism was needed to ensure the "right stuff” was delivered at the
“right time.” When ATC took command of the “Hump” operation in late 1942, they took
a systematic approach to accomplish this task.”> They broke the problem into workable
pieces with maximum tonnage per month being the final objective. But to get there, ATC
needed to find those critical components that when combined would enable realization of
the final objective. Tunner, called this statistical analysis. As he put it, the goal was to
develop a system of critical components that when combined, portrayed the “complete
situation at a glance.”™

One of the metrics to track and subsequently correct was the high accident rate.
Between June and December 1943, there were 135 major accidents with 168 crew
fatalities on the Hump route. The introduction of twenty-four-hour-a-day operations in
October helped push the total for November up to 38 major accidents.”” To reduce the
accident rate, ATC brought in some highly experienced check pilots that could conduct a
training program for upgrading personnel. An aggressive search-and-rescue program to
extract crewmembers that had either crashed or bailed out along the “aluminum trail” was
also implemented.”® ATC also implemented an extensive flying safety program that
thoroughly investigated each accident to determine whether the root cause was due to
structural failure, faulty maintenance, crew fatigue, aircrew error, or airdrome mistakes.
By finding the root cause, ATC was then able to implement changes to fix them.”

Introduction of the flying safety program, increased aircrew experience, and partial
replacement of the two-engine aircraft with the more reliable four-engine C-54 resulted in

raised tonnage levels and reduced accidents. In January 1944, the rate was 1.968
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accidents per 1,000 flying hours.*® By January 1945, the rate was reduced to 0.301.%
While the rate varied for the remainder of the war, it never went above 0.580 and yet the
amount of cargo delivered continued to climb. In April, 44,245 tons were delivered with
an accident rate of 0.511. By July 1945, the last big month of cargo movement (71,042
tons delivered), the accident rate was 0.358.%

Aircrew ratio was another metric used during the “Hump.” Crew ratio is the number
of aircrews available to fly relative to the number of usable aircraft. An ideal crew ratio
permits maximum utilization of every aircraft. This is especially important in a high-
operations-tempo environment like the “Hump” where the only way to increase the
tonnage was either increase the number of airplanes available (with crews to fly them), or
fly those airplanes available more often. Early in the operation, there were not enough
aircrew for the planes available. The crews on hand were worked to the limits of their
endurance and often flew over 100 hours per month.** Colonel Alexander (one of the
“Hump” commanders) understood the importance of good crew ratio when he stated that
he hated *“to see good, serviceable aircraft sitting on the ground with no one to fly them.
An airplane doesn’t need to sleep.”® To fix this problem, ATC obtained more aircrews
and instituted an extensive training program to ensure they were capable and qualified.

Maintenance also greatly impacted aircraft utilization rates. Good maintenance
keeps the maximum number of airplanes airborne. If the airplanes are not flyable then
they cannot carry cargo. For example, at one time during the operation, twenty-six C-46s
were unable to fly due to a lack of spare engines and other parts.®* To achieve
“maximum performance”, General Tunner instituted an extensive production-line

maintenance (PLM) program that put each aircraft through different stages that cleaned,
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inspected, and repaired each airlifter from the nose to the tail.*® By implementing this
program, one ATC base was able to keep forty C-54s averaging twelve hours of flying
time per day. ® Tunner insisted that PLM was an over-all success and credited it with the
steady increase in daily utilization of the aircraft available.®®

An obvious factor in the operation was the use of aircraft that could carry the most
cargo. Toward the end of the war, the ATC had upwards of five hundred transports
operating in the CBI theater. The various types of airlifters used were the C-46, C-47, C-
54, C-87, and the C-109.%° When the “Hump” began, there was a small fleet of C-47s
available, augmented later by the C-46. But as discussed in Chapter 2, while the C-46
could carry more cargo than the C-47, it had a lot of maintenance problems, was
temperamental to fly, and was prone to engine failure.*® This made it very dangerous if
an engine was lost while traversing the “Hump” route, since a fully loaded C-46 could
not remain airborne with only one engine. What was really needed was a plane that had
greater range, payload, and speed than the C-46 and that had the same high utilization
rate as the C-47. Consequently, the ATC got as many four-engine C-54s as possible
with their intercontinental range, ten-ton cargo capacity, and 170-mph cruising speed.
General Tunner greatly admired the increased capability of the C-54 and stated that it had
really “proved itself in 1942 and 1943.”%

Still another issue during the “Hump” concerned ground time. While there were 13
airfields in India and 6 in China, each airfield still had limited ramp space and could
handle only a certain number of airplanes per hour.*> By minimizing the amount of time
an aircraft spent on the ground, one could get the maximum throughput of cargo possible

on any given day. Ground time is a function of many factors to include ease of aircraft

26



loading and unloading, routine maintenance, and airfield capabilities. With all else being
equal, maintenance and loading / unloading are two of the most critical factors that affect
ground time. An aircraft that is reliable and easy to maintain improves aircraft utilization
rate and reduces aircraft ground time.

The ease of loading and unloading an aircraft also greatly affects ground time. The
large port-side door on some of the transporters permitted the loading of large bulky
items.  The tricycle landing gear on the C-54 enabled the cargo deck to be nearly
horizontal while on the ground which facilitated the transfer of cargo. ATC understood
the importance of minimizing ground time, and spent a lot of effort to expedite aircraft
throughput. They improved airfield runways, ramps, and parking areas and made sure
enough people and equipment were always available to offload and service the aircraft.

The “Hump” operation was the largest sustained airlift effort of the war. It is likely
the first time that major metrics were used so extensively to define the airlift system. By
systematically tracking, analyzing, and improving the efficiency of each metric, ATC
accomplished the unprecedented movement of cargo and personnel in support of military
operations.

In the next chapter, we will look at how the “Hump” operation was soon eclipsed by

the massive airlift effort accomplished during the Berlin crisis.
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Chapter 4

The Berlin Airlift, 1948-1949

The Story of the Berlin Airlift—an enormous technical achievement that
has revolutionized the role of aviation in transportation and logistics.

0 A Special Study of
“Operation Vittles™

Preceding the Crisis

Before World War Il was over, the Allies had already decided to divide Germany
into four occupation zones.** The French, British, and Americans would occupy western
Germany, and the Russians the East (see Appendix B).” The military forces from each
allied nation would occupy their respective zones and a four-powered Allied Control
Council would govern Germany.*® The Allies also decided to divide Berlin, the capital
and the most important city in Germany, into four zones for occupation.’” The fact that
Berlin was over 100 miles inside the Soviet sector would later create problems for the
western occupied areas.

Before the war, Berlin was a prized jewel. It was one of largest cities in the world
when the war started and was a leading political, cultural, and industrial center of central
Europe. By 1943, Reich conquests permitted Hitler to control a large portion of Europe
from Berlin. But, by the end of the war Germany was devastated. The Allied bombing

campaign had destroyed over three million German homes, and killed some 300,000
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civilians while wounding an additional 780,000.% Berlin was shattered. At the end of
the war, only 2.8 million people still lived in the city (a reduction of over 60 percent) and
only 28.5 percent of the workforce remained. Around 20 percent of the housing was
completely destroyed and over 70 percent had at least some damage. The center of the
city was almost completely demolished and less than half of the work places survived the
war. A failed sewer system, unusable water supply, and a severe lack of medical
personnel resulted in the spread of diseases such as typhus and dysentery.*® Berlin could
only produce around 2 percent of the staples required and was unable to survive without
food imports from the Soviet zone.'®

Exacerbating the problem was the refusal by the Russians to permit Western troops
to enter the city for two months after the war. During this time, the Russians raped,
looted, and pillaged Berlin in a deliberate attempt to avenge German atrocities and to
obtain reparations.’®* It was a city devastated by war and demoralized by Russian
occupation the Allies encountered when they were finally permitted to enter Berlin. The
military governor of the American zone, General Lucius D. Clay, stated that Berlin was
like a “city of the dead.”*%?

While initially thinking German industry should be eliminated and the economy
restricted to the minimum level required to support the immediate needs of the people,
western policy gradually shifted to the belief that a “strong, stable, democratic Germany
would make a good partner and ally in central Europe.”'®
The Allied occupation forces would reshape the former enemy by disbanding the

German Army, eliminating its arms industry, destroying all aspects of the Nazi regime,

and punishing the war criminals. To help Germany recover its war-torn economy, the
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Allies instituted controls to ensure appropriate distribution of resources through all the
zones and to help Germany turn from a war-fighting country into an agrarian state with
peace-related industries. Ultimately, the occupation would continue until all reforms
were completed, a satisfactory constitution was written, and supervised elections were
held.'® Where the West permitted Germany to recover via the Marshall Plan and other
initiatives, the Soviets showed little interest in rebuilding their zone and permitted the
occupied areas to remain near wartime destruction levels.

Soviet policy towards Germany remained adversarial. Joseph Stalin wanted a
weakened unified Germany under communist control. This would provide a buffer zone
between Russia and Europe, permit the recovery of war reparations, give unlimited
access to German scientific and technological knowledge, and allow the seizure of

industrial and military assets.'®

For several years after the war, the Russians
systematically stripped Soviet occupied territory that resulted in the loss of 3,500 plants
and factories, over one million pieces of equipment, and 2 million industrial jobs.
Thousands of German technicians, scientists, managers, and other skilled labor were
forced to move to Russia. Even more appalling was the rape of over one million German
women.'%®

The slow realization by the western nations that Russia would not remain “friendly”

much longer combined with the unique collective occupation of Germany provided the

necessary ingredients for the Berlin crisis.

The Crisis

By early 1948, the western powers were unable to reach an agreement with the

Soviets on how to stabilize the German economy. Meeting in February and March, the
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West discussed merging their zones, introducing a new currency to stimulate the

107

economy, and the creation of a separate West German government. In response to

these meetings (from which the USSR was excluded), the Soviets imposed transportation

8.19% Rather than submit to Soviet

restrictions on rail routes to Berlin on 1 April 194
inspection of military rail traffic, the West cancelled all military passenger trains to and
from Berlin. Concerned over the possible loss of all surface routes, General Clay
immediately organized a small airlift effort to deliver cargo to US troops in Berlin. Over
the next ten days, some 327 tons of cargo were airlifted. On 12 April, the Soviets
decided to lift the transportation restrictions and the “baby blockade” came to an end.
But the headquarters for the US Air Forces in Europe (USAFE), was concerned the
Soviets may try another blockade and so they continued to fly around 10 missions per
day into Berlin.'®

What enabled the West to use the vertical dimension when the ground routes were
blocked was a written agreement coordinated with the Russians in November 1945 to
improve air safety near Berlin (see Appendix C for depiction of the corridors)."® While
no formal contract existed concerning land travel, it was the air agreement that later
proved pivotal to the survival of Berlin.*"*

The “baby blockade” showed the West how vulnerable Berlin really was and both
the British and the Americans increased stockpiles (especially coal) and evacuated
unneeded equipment and people. The Soviets believed the mini-blockade had humiliated
the British and Americans and that the miniscule airlift effort had failed. Encouraged by

what they saw, the Russians increased pressure over the next couple of months. They

harassed incoming flights with fighter aircraft, reinitiated demands that the West inform
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them of all incoming aircraft 24 hours in advance, and demanded that they approve all
civil traffic that flew within the air corridors.

Finally, the combination of disputes over resources, currency reform, deteriorating
East-West relations, concern of a unified Western sector, and Soviet desire for control of
Germany resulted in the Russians blocking all land access to Berlin on 24 June 1948.*2

While initially claiming “technical difficulties”, the Soviets severed western
Autobahn and railroad access to Berlin. They also stopped water traffic, coal shipments,
and, citing severe shortage of “electrical current,” they limited electricity to the western
sectors to 2 hours per day.’™® Clearly the Soviets had the upper hand. If the blockade
was successful and the West pulled out, then Russia would control the whole city and in
turn could have reunified Germany under communist rule. Initially a forceful response
was considered, but the western Allies decided that superior Soviet military strength,
potential world condemnation for initiating military aggression, and fear of escalation to
World War 111 dictated another way to counter the blockade.***

While the western Allies could have pulled out of Berlin, President Truman was not
going to let that happen. Truman understood Russia was trying to force the Allies out of
Berlin but he unwilling to abandon the German people and succumb to Soviet attempts to
undermine the occupation agreement made before the end of the war.**® If this was going
to be a test of Western resolve and commitment to free society, then the British and
Americans were not going to back down.

Since another form of resistance was needed and with the majority of all the land
routes cut off, the natural thing to do was to look to airlift. But while airlift could buy

time while negotiations took place, the West was not confident that transport aircraft
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alone could furnish Berlin with the necessary staples to keep it alive.'*® They believed
the small number of airplanes available could keep their garrisoned troops supplied but

not the two million plus Berlin citizens.*”

Two days after the Soviets’ announced
closure of the land routes, the US flew 32 C-47 missions and airlifted 80 tons of milk,
flour, medicine, and other high-priority cargo into Berlin. But this was not going to be
enough. Initial estimates showed that at least 4,500 tons of supplies per day were needed
to sustain Berlin.''®

From the start, it was questionable whether airlift alone could keep the city alive.
The “baby blockade” had shown some promise, but there were not nearly enough aircraft
or usable airfields to support the delivery of 4,500 tons of cargo every day. Bad weather
and the threat of Russian fighter aircraft interference exacerbated the issue. But during
World War Il, the “Hump” operation had demonstrated the efficacy of airlift and so
USAFE rounded up as many C-47s as possible and asked Washington for more C-54s.
The British in turn decided to send every available transport aircraft to Germany once
their new runway at Gatow was completed. On 28 June, the US flew the first missions
for the citizens of Berlin with the delivery of 250 tons of cargo on 87 C-47 sorties and the
British flew 21 missions and airlifted 59 tons. Slowly the airlift effort expanded and
USAFE estimated they could deliver 1,500 tons per day by early July.**®

When it became clear the blockade was going to last more than a few days, General
Curtis LeMay (USAFE commander) ordered the creation of a provisional airlift task
force on 29 June with Brigadier General Joseph Smith as the commander.’?® General

Smith dubbed the effort “Operation Vittles” since “we were hauling grub,” and the

British called it “Operation Plainfare.”*** Though General Smith was not an airlift expert
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(neither was his staff), he integrated the efforts of the American and British to achieve the
maximum number of cargo missions. He also made several fundamental decisions that
shaped the Berlin airlift effort.”® For example, Smith established a block system that
sequenced the different types of aircraft through the corridors depending on their cruise
airspeed.’”® The British instituted a similar system.'?*

Smith also implemented a strict system of position reporting and had aircraft use
specific call-signs depending on the type of aircraft, where they departed from, and the
direction of travel.”® He wanted maximum utilization out of every usable aircraft and
insisted that each plane fly no less than three round-trip missions per day. He also
ordered more navigational aids and the construction of several new runways.*?°

The arrival of additional C-54s, improvements to airfields, and increased operational
experience helped the airlift effort grow. On 31 July, the Americans delivered 1,719 tons
of cargo, and the British hauled 1,437 tons. Although the combined total of 3,156 tons
was still less than the required 4,500 tons per day, the effort showed a lot of promise.*?’

While General Smith and USAFE did an admirable job, it appeared the airlift effort
would need to expand further due to failed diplomacy efforts and the approach of

winter.?

With some politicking, Major General Tunner lobbied the Air Force to put the
newly formed Military Air Transport Service (MATS) in charge of the operation which
resulted in the creation of the Combined Airlift Task Force (CALTF) with Tunner in

command.'?®

Though not in direct control, MATS provided some trained aircrews,
furnished transatlantic airlift, and coordinated maintenance. Using his experience and
lessons learned during the “Hump” operation, Tunner set out to airlift the maximum

amount of cargo possible to Berlin."** By building on Genera